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(54)Title: GAS CONTENT SCALE FOR PC»tTABLE GAS CYLINDERS 




(57) Abstract 

A handhdd gas content scale (1) for iivli«>ring die remaining weight of gas, such as low piessme gas, in a portable size of gas 
cylinder (10). The scale comprises a body defining an opcradvely ^[jproximately horizontal handle (2, 25, 37, 67, 95); at least one object 
support member (4, 28, 45, 73» 84, 98, 105) adapted for engagement with a gas cylinder, a weight activated mechanism (13. 23, 36, 70, 94, 
108) at least pardy housed in the body and adapted to be stressed by the weight of a gas cylinder supported by tlie object support member 
when the latter is supported by die handle; and faidicator means (16, 30, 62, 64 and 65. 93, 99. Ill) located in an opemtively upper region 
of die handle defining body and directed upwardly for visibility from above. Means (15, 26, 39, 73. 104) are provided for zeroing die 
indicator means to r^ect a "zero** weight when an empty g^s cylinder is supported by die scale. 
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GAS CONTENT SCALE FOR PORTABLE GAS CYLINDERS 



FIELD OF THE INVENTION 

This Invention relates to a gas content scale for portable gas cylinders, In 
particular, but not exclusively, low pressure gas (LPG) cylinders typically 
having a gas content of up to about 9.0kg (20lbs) and possibly somewhat 
5 more, when full. 

Whilst being primarily directed at spring-based scales, the invention also 
extends to electronic scales for example utilizing strain gauge technology 
for measuring weight. 

BACKGROUND TO THE INVENTION 
10 It is an ongoing problem to monitor the amount of gas remaining in a port- 
able low pressure gas (LPG) cylinder after part of its contents has been 
consumed. It can easily happen that the gas runs out suddenly and a refu- 
elling depot is not available. 

Consequently, it is quite commonplace to refill a gas cylinder somewhat 
15 artDitrarily. This can result in excess wastage consequent on venting the 
cylinder to atmosphere as part of the refilling procedure. 

The only practical detemnination of the gas content of such a cylinder is that 
of weight and various attempts have been made to provide a suitable con- 
tent scale for gas cylinders. 

20 Thus French Patent No. 2 282 102 describes a simple scale having a plat- 
fomi supported on a base through compression springs and itself support- 
ing the bottom of a gas cylinder. The position of the platform relative to the 
base which is an indication of the weight of the cylinder is viewed through a 
window in a skirt to the platform . This an^ngement is difficult to implement 

25 practically and also, it is extremely difficult to view the window^wtth the-base 
on the ground and the window upright 
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German Patent No. DE 4 120 186 describes a similar arrangement, but 
wherein the downward movement of the platfbmi is utilised to activate a 
plunger in a cylinder communicating with a transparent upright viewing tube. 
This aoangement is also difficult to implement practically and its constaic- 
5 tion is sensitive to damage. 

United States Patent No. 5 555 764 describes a similar device but wherein a 
circular pressure gauge is provided in the skirt to the platform and the springs 
are omitted as only pressure generated in a fluid is detected. This device 
has the same disadvantages as the French device in that viewing of the 
1 0 gauge is extremely difficult and the device, being of a platform-type, is cum- 
bersome. 

British Patent No. 2 284 269 and South African Patent No. 81/5455 describe 
devices which detect the weight at only one radial position at the edge of a 
gas cylinder. These devices are dependant upon the inclination of the cylin- 
1 5 der to the horizontal and thus on the fact that the supporting floor is horizon- 
tal; and are in any event inappropriate to a portable size of gas cylinder. 

One solution to the problem which is exercised by some gas suppliers is 
simply to weigh a customer's gas cylinder and deduct the empty or "TARE" 
weight which is generally imprinted on the cylinder. Whilst being effective, 
20 this is not convenient for persons who must travel reasonable distances to 
their gas supplier. Also, this method is hardly ever, if at all, practised by 
private individuals for whatever reason, which may be lack of knowledge, 
lack of confidence, or the absence of a suitable scale. 

Gas suppliers when practising this method may use any suitable scale and, 
25 not uncommonly, use a portable spring scale which is usually suspended 
from a wall, ceiling or the like. Spring scales described in the literature and 
which could be used in carrying out this method all measure total weight of 
the article being weighed and are. for example, described in German Patent 
No's 3 628 148 and 2 918 436 as well as Swiss Patent No. 667 920. Other 
30 proposals of hand held scales of which applicant is aware, but which as far 
as can be detemiined have not been manufactured, are those of German 
Offlegungschrifl 20 60 208, and US Patents 2 71 0 083 and 2 759 577, all of 
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which describe spring scales embodied in handles especially in relation to 
the weighing of an item of luggage to gauge compliance with airiine limits. 

OBJECT OF THE INVENTION 

It is the object of this invention is to provide a compact and "comfortable-to- 
5 hold" gas content scale for indicating at least the approximate extent of gas 
remaining in a portable gas cylinder such as an LPG cylinder without the 
physical discomfort of raising the scale, together with a cylinder to eye level. 

SUMMARY OF THE INVENTION 

In accordance with this invention there is provided a gas content scale com- 
10 prising a body at least a part of which defines an operatively approximately 
horizontal handle; at least one object support member supported by the body 
by way of a weight activated mechanism adapted to be stressed by an ob- 
ject supported by the handle; and indicator means orientated for visibility 
from above and coupled to said weight activated mechanism to indicate at 
15 least an approximate weight of the object within a predetermined range of 
weights, the scale being characterised in that the object support member 
has attachment means for attaching it to a gas cylinder constituting said 
object and in that compensation means are included to compensate for the 
weight of an empty gas cylinder and provide the indicator means with a full 
20 indication range extending from substantially zero indication corresponding 
to an empty gas cylinder supported by the object support member to a sub- 
stantially frjil indication conresponding to a substantially full gas cylinder sup- 
ported by the object support member. 

Further features of the invention provide for the object support member to be 
25 movable relative to ttie body against resistance of the weight activated mecha- 
nism which assumes the forni of at least one resiliently deformable member 
at least partly housed within the body; and for the weight activated mecha- 
nism to be selected from the group consisting of a centrally positioned com- 
pression spring or coaxial springs; a torsion spring; an arcuate leaf spring; 
30 and in particular a pair of parallel compression springs symmetrically spaced 
about tiie centre of the handle in which case the compression springs may 
be located outside the extent of the handle defining part of the body. 
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Still further features of the Invention provide for the object support member 
to be defined by two spaced operatlvely downwardly extending limbs each 
independently supported directly or indirectiy by the body through its own 
associated compression spring with the weight activated mechanism cou- 
5 pled to the indicator means through a movement transfer mechanism adapted 
to effiectively add and transfer movement of the two object support limbs; 
and for tiie movement transfer mechanism to comprise two longitudinally 
and oppositely movable rigidly flexible display strips which co-operate at co- 
operating end regions in a central region of the handle in which they are 

10 directed upwardly, the strips each passing through a right angled bend and 
being connected to move in unison one with each of the object support mem- 
ber limbs to translate vertical movement of the two spaced support member 
limbs into substantially horizontal movement of the co-operating end regions 
of the display stiips which are visible from above and are adapted to consti- 

1 5 tute the indicator means. 

AKemative features of the invention provide for the object support member 
to have two operativeiy downwardly extending limbs interconnected inside 
the handle by a transverse limb and a movement transfer mechanism inter- 
posed t>etween the weight activated mechanism and the indicator means 

20 and located roughly centrally in the length of the transverse limb so as to 
amplify the movement of the support member or limbs thereof relative to the 
body; for the movement transfer mechanism to be selected from the group 
consisting of one based on a rack and pinion type mechanism , a cam and 
cam follower type of anrangement, and a twisted spindle and cooperating 

25 sleeve or aperture, in each of which cases the indicator means is conven- 
ienfly a needle or other indicator rotatable about a pivot and visible against a 
graduated or othenvise mariced background; or for the movement transfer 
mechanism to comprise two longitudinally and oppositely movable rigidly 
flexible display strips substantially as defined above. 

30 In the case of springs the invention further provides for each spring to be 
accommodated in the handle defining body in a pre-stressed condition cor- 
responding approximately to the stress which would be exerted thereon by 
an empty gas cylinder such pre-stress constituting said compensation means; 
for one extremity of each spring to be supported by the handle defining body 
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through a screw threaded adjustment member for adjusting the zero posi- 
tion of the indicator means; and in the case of a pair of spaced compression 
springs for each screw threaded adjustment member to be an axlally ex- 
tending screw threaded member supporting the operatively lower end of the 
5 associated spring and preferably extending downwardly from the top of the 
body to a retainer at the lower end of the associated spring so as to support 
the lower end of the spring in adjustable manner. 

In the case of the weight activated mechanism being electronic the scale 
includes a stress member interconnecting the handle and the object support 
1 0 member and having a strain gauge or the like associated therewith together 
with electronic circuitry, a power supply battery receptacle and indicator 
means in the form of an electronic ammeter, a volt meter, or even an LCD 
(liquid crystal display) readable from the top of the handle and graduated or 
othenvise mariced to indicate at least approximate extent of weight. 

15 The indicator means may be either located centrally or offset beyond the 
handle part of the body and towards one end thereof. 

Still furOier features of the invention provide for the attachment means to be 
selected from the group consisting of a screw threaded sleeve or plug for 
engaging an internally screw threaded gas outlet connection of a gas cylin- 

20 den a pair of coaxial inwardly directed fasteners for engagement with out- 
wardly directed sockets or recesses for securing a handle to the gas cylin- 
der; one. or preferably a pair, of laterally spaced hooks preferably having 
retaining catches; and a universal attachment accessory which itself is 
adapted to be clamped to a part of a gas cylinder; and for the entire weight 

25 sensitive means to be housed within the body. 

in order thatthe invention may be more fully understood, various embodiments 
thereof will now be described with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawlngs:- 

FIG. 1 Is a schematic part-sectional elevation of one fomn of gas content 
scale with the indicator means illustrated in a "zero" position cor- 
5 responding to supporting an empty gas cylinder 

FIG.2 is a similar view, but showing the indicator and spring in a condi- 
tion corresponding to supporting a full gas cylinder; 

FIG.3 is a plan view of the scale illustrating the indicator means in a 
position corresponding to a half-full condition of a gas cylinder; 

10 FIG.4 is an enlarged cross-sectional view taken roughly along line IV to 
IV in Fig 1 with the indicator means as shown in Fig 3; 

FIG.5 illustrates similarly to Fig 1 altemative spring means, movement 
transfer mechanism, and gas cylinder attachment means; 

FIG.6 is an end view of the scale illustrated in Fig 5; 

15 FIG 7 is a plan view of the scale illustrated in Fig 5; 

FIG 8 illustrates similariy to Fig 1 a further altemative spring means, 
indicator means, and gas cylinder attachment means; 

FIG 9 is a plan view of the scale illustrated in Fig 8; 

FIG 10 is an elevation similar to Fig 8 but illustrating a further alternative 
20 movement transfer mechanism and combination indicator means; 

FIG 11a is a plan view of the scale illustrated in Fig 1 0 showing the indica- 
tor means in a position conresponding to the "empty" condition of 
the gauge; 



wo 98/59223 



PCr/ZW98A)0007 



7 



FIGS 11b & 11c illustrate the indicator of Fig 11a but corresponding to a 
''half-fuir and "full" condition respectively; 

FIG'S 12 & 13 each illustrate further movement transfer and amplification 
means with Figure 13 also illustrating altemative spring means; 

5 FIG. 1 4 is an elevation similar to Fig 1 but illustrating an electronic iPorm of 
scale; 



FIG. 15 is a plan view thereof; 



FIG.16 illustrates in plan view an alternative location for the indicator 
means; 

10 FIG 1 7 is an isometric view of a universal attachment accessory; 



FIG 18 is a side view thereof; 



FIG 19 is a front view thereof, and; 



FIG.20 illustrates a gas cylinder fitted with a scale of this invention. 



DETAILED DESCRIPTION WITH REFERENCE TO THE DRAWINGS: 

1 5 Tuming now to the embodiment of the invention illustrated in Figures 1 to 4, 
one form of gas content scale, generally indicated by numeral (1) assumes 
the fomi of a mildly arcuate, hollow plastics body defining a handle (2) made 
in two lateral halves joined along a centre line (3) (see Figs 3 and 4) to fomn 
a housing for the weight activated and movement transfer mechanisms, and 

20 indicator means described below. 



An object support member (4) assumes the fomi of a basically rectangular 
metal member having, operatively uppemiost. a transverse limb (5) of arcu- 
ate shape to conform roughly with the shape of the handle. Two parallel 
limbs (6) which communicate with each end of the transverse limb (5) pass 
25 operatively downwardly out of the end regions of the body and are directed 
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inwardly at their lower ends to terminate in attachment means in the form of 
a pair of spaced coaxial screws (7) chosen to fit into sockets (8) in the neck 
region (9) of an LPG cylinder (10) (see Fig 20). 

The transverse limb (5) Is thus free to move up and down inside the handle 
between two tenninal positions defined by upper stops (11) and lower stops 
(12) conveniently formed integral with the handle. Figure 1 illustrates the 
support member (4) in its uppemiost position bearing against the upper stops 
(11) and Figure 2 illustrates it in its lowemiost position bearing against ttie 
lower stops (12). 

An arcuate leaf spring (13) which fomris the weight activated mechanism in 
this embodiment of the invention, extends along a substantial part of the 
length of the handle; is centrally located; and urges the centre of the trans- 
verse limb (5) of the support member upwardly towards engagement with 
the upper stops (11). The one end (14) of the leaf spring is supported by the 
handle through an adjustment screw (15) to enable the gas content scale to 
be zeroed, which it is envisaged may be necessary consequent upon manu- 
facturing tolerances of the springs and gas cylinders. In any event the spring 
must be stressed in order that it be introduced into the available space and 
the degree of stress is approximately sufficient to ensure that the support 
member is held against the uppemiost stops, or at least immediately adja- 
cent the stops when an empty gas cylinder is supported by it. This arrange- 
ment constitutes the compensation means required. 

It will be understood that the support member moves from its upper temiinal 
position (Figure 1) to its lower temiinai position (Figure 2) under ttie influ- 
ence of increased weight of the actual gas in a gas cylinder. The degree of 
such movement is reflected on an indicator needle (16) visible through an 
arcuate window (1 7) in the top surface of the handle with the needle extend- 
ing transversely across the central region of the handle in front of a backing 
plate (18) carrying graduations or other indicia as shown in Figure 3 which 
simply indicates the two extiemities of "empty" or "fuir. It may also indicate 
tiie standard weight of gas that particular size of cylinder is to contain, a 
matter that is further discussed below. 
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The needle is rotatabie about the axis of a pivot (1 9} located centrally on the 
length of the handle and laterally offset from the spring and towards the 
bottom of the Interior of the handle. The movement transfer and amplifica- 
tion mechanism in this case Is composed of a cam plate (20) pivotally mounted 
5 to the central lower part of the Inside of the handle by said pivot (19). The 
cam plate has an arcuate cam slot (21) extending roughly upwardly, but 
laterally outwardly. The slot (21) receives a cam follower in the fbnri of a pin 
(22) movable in unison with the centre of the transverse limb (5) of the sup- 
port member. The indicator needle (16) is secured to, and moves In unison 
1 0 with, the cam plate (20). 

The slot (21) is shaped such that, as the transverse limb (5) of the support 
member (4) (and thus the pin (22)) move from a position in which It engages 
the upper stops (11), to one In which it engages the lower stops (12), the 
cam plate and thus the indicator needle (16) rotate fi^om the "empty" to the 
15 liiir positions. 

In order to use the scale in as accurate a manner as possible with particular 
emphasis on the indication of an empty condition of a cylinder, the empty 
gas cylinder should be supported on the support member and the "zero" 
mechanism (15) operated until the needle is just about to move from its 

20 "empty" position in which the transverse limb engages the uppermost stops 
(1 1 ). The spring is designed and made such that with the same gas cylinder 
In a full condition, substantially full deflection of the needle is achieved. It is, 
however, considered that it will be irrelevant if the full condition is not exactly 
reflected and any error In manufecture of the spring can best be accommo- 

25 dated at this end of the Indicator means rather than at the "empty" end. 

It will be appreciated that each standard size or capacity of gas cylinder will 
require its own custom designed spring in order that the perfomriance de- 
scribed above be achieved. The same body may, however, be made to ac- 
commodate a range of different sizes. This particular embodiment will prob- 
30 ably be appropriate to smaller sizes of cylinders, say having a capacity of up 
toabout4.5Kg(10lbs). 
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In the embodiment of the invention illustrated in Figs 5, 6 and 7, the leaf 
spring Is replaced by a pair of spaced helical compression springs (23) one 
of which is located on each side of a central handle defining part (24) of the 
hollow body (25). This anrangement enables relatively long springs to be 
5 employed without increasing the height of the handle itself. The adjustment 
means in this case are an adjustment screw (26) at the lower end of each 
spring although the springs still have to be compressed in order to be ac- 
commodated in their positions, this constituting the compensation means 
defined above. 

1 0 This embodiment of the invention also employs a different movement trans- 
fer and amplification means constituted basically by a rotatable spindle (27) 
having a non-circular, conveniently square, shape in cross-section. The spin- 
dle axis extends at right angles to the direction of movement of the trans- 
verse limb (28) of the support member and the spindle itself passes through 

15 a complementary sleeve or aperture (29) movable in unison with this limb. 
Thus, as the support member moves up and down ttie spindle rotates which 
causes rotation of a needle (30) fixed to the upper end of the spindle. The 
needle is visible through a window (31) In the top of the body. 

In this embodiment of the invention the lower ends (32) of the parallel limbs 
20 (33) of the support member are bent inwardly and downwardly to provide 
attachment means in the fonn of two hooks (34) laterally spaced by a dis- 
tance such that they can be engaged with a permanent metal rod-type of 
handle found on many different types of gas cylinders. Retaining catches 
(35) ensure that the gas content scale will remain in association with such a 
25 handle until manually released. 

Figures 8 and 9 illustrate a still further embodiment of the invention in which, 
In order to cater for heavier gas cylinders, the compression springs (36) are 
made to a substantially larger diameter than those (23) illustrated in Fig 5 
and, as illustrated in plan view In Fig 9, these springs can be accomodated 
30 in two cylindrical compartments (38) in the body of larger diameter than the 
widtii of the handle (37) itself. 
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In this case the adjustment means for adjusting the zero position comprise, 
in respect of each spring, an axially extending grub screw (39) extending 
downwardly from the top (40) of the body with the head (41) appropriately 
recessed as illustrated. The screw threaded lower end (42) of each grub 
5 screw cooperates with a nut (43) cooperating in turn with a retainer plate 
(44) engaging and supporting the operatively lower end of the associated 
spring (36). Rotation of the gmb screw therefore will compress or release 
the tension on the spring to some extent to adjust the zero position which, as 
described above, balances the empty weight of an appropriate gas cylinder. 
1 0 Cleariy the two grub screws should be adjusted by roughly the same amount 
for best results. 

In this case, the springs are large enough to accommodate object support 
limbs (45) in the fomi of elongate pins extending parallel to, but offset from, 
the grub screws (39) but still within the confines of the associated spring. 
1 5 Each of these pins has a head (46) at its upper end engaging one end region 
(47) of a transverse limb (48) of the object support member, and the centre 
of which activates the movennent transfer and amplifying mechanism. 

Axial movement dov\mwardly of each of the pins will cause compression of 
the associated spring against the upward force of the adjustment grub screw. 

20 The lower ends of the pins pass out of the handle unit and through opposite 
extremities of a laterally extending object support attachment assembly (49). 
The latter comprises a central stirrup (50) attached by means of a pair of 
spaced coaxial pivots (51) to two connecting brackets (52) attached to the 
lower ends of the pins (45). The stirrup has a centiBi screw (53) for attach- 

25 ment, directiy or indirecUy. to a gas cylinder. Thus ttie weight of a gas cylin- 
der and any contents thereof will transfer substantially equally to the two 
springs when it is suspended by means of tiie handle defining body. 
In this embodiment of tiie invention the movement transfer mechanism can 
be made to amplify movement and comprises a slot (54) and cam follower 

30 pin (55) similar to that described with reference to Figs 1 to 4 but with the slot 
being provided in a cam plate (56) having gear teetti (57) fonned in the 
manner of a quadrant at its periphery and on an arc having a centre coinci- 
dent with the pivotal mounting (58) of the cam plate. The teeth engage a 
rack (59) which is freely movable in a flat plane along guides (60) adjacent a 
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Window (61) in the top of the handle unit with a needle (62) moving in unison 
therewith to indicate the position of the rack and therefore the gas content of 
a cylinder. The bacl(ground (63) to the indicator has two overlapping oppo- 
sitely tapering zones (63a) and (63b), one (63a) of red associated with the 
5 empty condition, and the other (63b) of green associated with the full condi- 
tion. 

Figure 10 illustrates a substantially similar an^ngement but wherein the 
movement transfer means is extremely simple and assumes the form of two 
oppositely extending rigidly flexible strips (64) and (65) confined to sliding 

10 movement in a substantially horizontal plane beneath a centrally positioned, 
upwardly directed window (66) in the handle body (67). The strips each pass 
through a right angle bend in their end regions remote from the v/indow as 
indicated by numeral (68) and are attached directiy to a terminal disc (69) 
engaging the upper end of its associated spring (70). Each disc (69) is at- 

15 tached to a common transverse object support attachment member (71) at 
the bottom of ttie body. 

The link member of Fig 8 is omitted entirely and, because of this, the offset 
support limbs or pins (45) are replaced by an arrangement symmetrical about 
the axis of its associated spring. In this case a tubular limb (72) receives 

20 therein the associated adjustment screw (73) and nut (74). The lower end 
region of each tubular limb is slotted to fomi two symmetrical sub-limbs (75) 
which pass through complementary slots (76) in the associated retainer plate 
(77) at the lower end of the spring. Thus, the upper terminal disc is, in use, 
pulled downwardly by the tubular limb whilst adjustment of the compression 

25 in the spring in the zero condition is available as described above. As each 
terminal disc moves downwardly it pulls its strip (64) or (65) with it 

Each strip (64) (65) has its free end (78) positioned substantially exactiy in 
the centre of the length of the window to almost abut each other when an 
empty gas cylinder is suspended on the object support attachment member 
30 (71 ), (the zero position). 

The strips are located above a backing member (79), at least the upper 
surface of which is coloured green whereas the strips themselves are col- 
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oured red. The zero condition is illustrated in Fig 11a in which only the red 
colour of the strips is visible. In Fig 11 b the window is illustrated in a position 
corresponding to that in which the additional weight of a half full gas cylinder 
is supported by the scale. In this condition about the central half of the win- 
5 dow will display the green colour of the backing member as shown by nu- 
meral (82). In the condition corresponding to a full gas cylinder the entire 
window will show the green colour of the backing member; see Fig 11c. 

it will be understood that with this arrangement there is no movement ampli- 
fication but a simple addition of the movement of the compression of the two 
10 springs. In this regard it is considered that about 12 to 15 millimetres (0.5 to 
0.6 inch) compression of the springs between the empty and full conditions 
will be adequate, thus giving an useful length of window of about 24 to 30 
mm (1.0 to 1.2 inch). 

Figure 12 illustrates a further altemative to the movement transfer and am- 
1 5 piification means in which a rack (83) movable vertically with a support mem- 
ber (84) engages a pinion gear (85) which rotates in unison with a small 
drum (86) of substantially larger diameter to give the required movement 
amplification. A flexible cord (87) has both of its ends wound around the 
drum in the same direction so that rotation of the drum causes linear move- 
20 ment of a laterally offeet zone (88) of the cord located above a backing plate 
(89) and beneath a window (90) in the top of the handle (91). Two spaced 
freely rotatable rollers (92) guide the effectively endless cord to fomi the 
zone (88) and to be guided back onto the drum (86). A needle (93) is at- 
tached to the cord so as to move from one end of the window to the other for 
25 the purposes of indicating the deflection. 

Figure 13, illustrates some further variations within the scope of the inven- 
tion and, in particular, in this case, a torsion spring (94) is positioned at one 
end of the handle (95) which comprises an upper and a lower half (96) and 
(97) pivotally attached to each other at this end coaxial with the spring. The 
30 lower half (97) is arranged to move into the upper half (96) when weight is 
exerted on the support members (98) earned by the upper half. In this case 
the indicator means is once more a needle (99) carried on a cord (100) 
wound around a lightly spring loaded drum (101) located at one end of the 
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window(102). Beyond the other end of the window the cord passes in roughly 
zigzag manner around a series of rollers (1 03) each alternate one of which 
IS connected to the upper or lower handle member (96) or (97) so as to 
provide a movement magnification as the lower handle portion (97) movers 
5 into the upper handle half and its assodated rollers (1 03a) move in between 
the rollers (1 03b) fixed relative to the upper handle half (56). The number of 
passes of cord around these rollers will detemiine the amplification and an 
adjustment roller (104) can be provided at the ultimate end of the series to 
adjust the zero position of the needle (99). 

10 Figs 14 and 15 illustrate an electronic version of the in which the object 
support member (1 05) is supported through a fairly rigid inclined (or altema- 
tively U-shaped) leaf (106) by the handle defining body (107) with a strain 
gauge (108) being secured to the leaf. The strain gauge is connected to 
conventional weight determining circuitry (109) powered by a replaceable 

1 5 battery (1 1 0) held in a power supply t>attery receptacle. The indicator means 
in this case assumes the form of an ammeter or voK meter (111) located 
centrally in the top of the handle. All the components are located fully within 
the handle and electronic zeroing means can be provided for, in particular, 
in the case of a gas content scale, for zeroing the indicator to show "zero" 

20 when an empty gas cylinder is supported by the support member. Power 
saving circuitry may be incorporated to switch the circuitry on only when the 
handle is lifted. 

It is not essential that the indicator in any of the above cases be located in 
the central region of the handle and, as shown in Figure 16, the indicator 
25 means (1 12) could be located at one end of the handle (113). 

In order to facilitate, in appropriate cases, the attachment of an object sup- 
port member of the type illustrated in Figs 8 and 10 to a gas cylinder more 
universal, an accessory of the nature illustrated in Figs 17 to 19 may be 
employed. This accessory, generally indicated by numeral (114), is of basi- 
30 cally inverted channel shape with a screw threaded socket (1 1 5) in the web 
for attachment to the central attachment screw (53) in Fig 8 or the equiva- 
lent illustrated in Fig 10. The one downwardly extending flange (116) re- 
ceives a damping screw (117) passing through it at right angles so that it 
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can be used to damp an existing handle or other part of a gas cylinder 
against the opposite flange. The latter is bifurcated to define two fingers 
(118) which are preferably inclined inwardly so as to assist in clamping a 
handle or rib of a gas cylinder therein. 

5 Clearly, numerous variations may be made to the embodiments of the in- 
vention described above without departing from the scope of the invention. 
In order to provide for different capacity gas cylinders with a single body size 
and shape of handle defining body rt need only be made to accommodate 
different springs for each different size of cylinder. The gas scale would in 

10 such a case be marked clearty, or colour coded to indicate the size of gas 
cylinder with which it is to be used. It is also within the scope of the invention 
that a relatively light weight gas fitting such as a gas lamp or cooking ring 
can be pemnanently associated with a gas cylinder and that the weight of 
such gas equipment can be compensated for by additional stressing of the 

15 springs in the zero condition. In this instance the method of attachment of 
the scale to the cylinder would have to be appropriate. 
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CLAIMS:- 

1. A gas content scale (1) comprising a body at least a part of which 
defines an operatively approximately horizontal handle (2) (25) (37) 
(67) (95); at least one object support member (4) (28) (45) (73) (84) 
(98) (105) supported by the body by way of a weight activated mecha- 
nism (13) (23) (36) (70) (94) (108) adapted to be stressed by an object 
supported by the handle; and indicator means (16) (30) (62) (64) and 
(65) (93) (99) (111) orientated for visibility from above and coupled to 
said weight activated mechanism to indicate at least an approximate 
weight of the object within a predetemnined range of weights, the scale 
being characterised in that the object support member has attachment 
means (7) (34) (53) (98) for attaching it to a gas cylinder (10) constitut- 
ing said object and in that compensation means are included to com- 
pensate for the weight of an empty gas cylinder and provide the indica- 
tor means with a full indication range extending from substantially zero 
indication corresponding to an empty gas cylinder supported by the 
object support member to a substantially full indication corresponding 
to a substantially full gas (^linder supported by the object support mem- 
ber. 

2. A gas content scale as claimed in claim 1 in which the object support 
member is movable relative to the body against resistance of the weight 
activated mechanism which assumes the form of at least one resil- 
tently defonnable memt>er at least partly housed within the body. 

3. A gas content scale as claimed In claim 2 in which the weight activated 
mechanism is selected from the group consisting of a centrally posi- 
tioned compression spring or coaxial springs; a pair of spaced com- 
pression springs (23) (36) (70) symmetrically anranged about the cen- 
tre of the handle; a torsion spring (94); and, an arcuate leaf spring (13). 

4. A gas content scale as claimed in claim 3 in which the weight activated 
mechanism comprises a pair of parallel compression springs (23) (36) 
(70) symmetrically spaced about the centre of the handle. 
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A gas content scale as claimed in claim 4 in which the compression 
springs are located one on each side of, and outside the extent of, the 
handle part of the handle defining body. 

A gas content scale as claimed in either of claims 4 or 5 in which the 
object support member is defined by two operatively downwardly ex- 
tending limbs (72) each independently supported directly or indirectly 
by the body through its own associated compression spring (70) and 
the weight activated mechanism is coupled to the indicator means 
through a movement transfer mechanism adapted to effectively add 
and transfer movement of the two object support limbs. 

A gas content scale as claimed in claim 6 in which the movement transfer 
mechanism comprises two longitudinally and oppositely movable rig- 
idly flexible display strips (64 & 65) which abut or overiap at co-operat- 
ing end regions in a central region of the handle in which they are 
directed upwardly, the strips each passing through a right angled bend 
and being connected to move in unison one with each of the object 
support member limbs (72) to translate vertical movement of the two 
spaced support member limbs into substantially horizontal movement 
of the co-operating end regions of the display strips which are visible 
from above and are adapted to constitute the indicator means. 

A gas content scale as claimed in any one of claims 2 to 5 in which the 
object support member has two operatively downwardly extending limbs 
(6) (33) (45) (105) interconnected inside the handle by a transverse 
limb (5) (28) (48) and a movement transfer mechanism (20) (27) (56) 
(64 & 65)(85 & 86) (103) interposed between the weight activated 
mechanism and the indicator means and located roughly centrally in 
the length of the transverse limb is adapted to amplify the movement of 
the support member or limbs thereof relative to the body. 

A gas content scale as claimed in daim 8 in which the movement transfer 
mechanism is selected from the group consisting of one based on a 
rack and pinion type mechanism (83 & 85), a cam and cam follower 
type of anrangement (21 & 22) (56 & 59), or a twisted spindle and coop- 
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erating sleeve or aperture (27 & 29), in each of which cases the indica- 
tor means is conveniently a needle (16) (30) (62) (93) or other indica- 
tor rotatabie about a pivot and visible against a graduated or otherwise 
marked background. 

5 1 0. A gas content scale as claimed in any one of claims 2 to 5 in which the 
object support member has two spaced operativeiy downwardly ex- 
tending limbs (6) (33) (45) (105) interconnected inside the handle by a 
transverse limb (5) (28) (48) and a movement transfer mechanism conv 
prising two longitudinally and oppositely movable rigidly flexible dis- 

10 play strips which abut or overiap at co-operating end regions in a cen- 

tral region of the handle in which they are directed upwardly, the strips 
each passing through a right angled bend and being connected to move 
in unison one with each of the limbs to translate vertical movement of 
the two spaced support member limbs into substantially horizontal move- 

15 ment of the co-operating end regions of the display strips which are 

visible from above and are adapted to constitute the indicator means. 

11. A gas content scale as claimed in any one of claims 3 to 10 in which 
each spring is accommodated in the handle defining body in a pre- 
stressed condition con^esponding approximately to the stress which 

20 would be exerted thereon by an empty gas cylinder such pre-stress 

constituting said compensation means. 

12. A gas content scale as claimed in claim 1 1 in which one extremity of 
each spring is supported by the handle defining body through a screw 
ttireaded adjustment nnember (1 5) (26) (39) (73) for adjusting the zero 

25 position of the indicator means and which define said compensation 

means. 

13. A gas content scale as claimed in claim 12 in which the spring based 
means is a pair of spaced compression springs (23) (36) (70) and each 
screw threaded adjustment member (26) (39) (73) is an axially extend- 

30 ing screw ttireaded member supporting the operativeiy lower end of 

the associated spring. 
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1 14. A gas conterrt scale as claimed in daim 1 3 in which each screw threaded 
member (39) (70) extends downwardly from the top of the body to a 
retainer plate (44) (77) at the lower end of the associated spring so as 
to support the lower end of the spring in adjustable manner. 

5 1 5. A gas content scale as claimed in daim 1 in which the weight activated 
mechanism is electronic and includes a stress member (106) intercon- 
necting the handle (107) and the object support member (105) and 
having a strain gauge (108) associated therewith; together with elec- 
tronic circuitry (109), a power supply battery (110) receptacle and indi- 
10 cator means in the form of one of the group consisting of an electronic 

ammeter, a volt meter, or even an LCD (liquid crystal display) (111) 
readable from the top of the handle and graduated or othenvise marked 
to indicate at least approximate weight. 

16. A gas content scale as claimed in any one of the preceding claims in 
15 which the indicator means is either located centrally or offset (112) 

beyond the handle part of the body and towards one end thereof. 

17. A gas content scale as claimed in any one of the preceding claims in 
which the attachment means are selected from the group consisting of 
a screw threaded sleeve or plug (53) for engaging an intemally screw 

20 threaded gas outlet connection of a gas cylinder; a pair of laterally 

inwardly directed screws (7) for engagement with a pair of sockets or 
recesses In the neck of a gas cylinder; one, or preferably a pair, of 
laterally spaced hooks (34) preferably having retaining catches (35); 
and, a universal attachment accessory (1 14) which Itself is adapted to 
be clamped to a part of a gas cylinder. 
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